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Abstract

Objective: Chemoradiotherapy (CRT) is a possible alterna-
tive to surgery for esophageal cancer. As complete response
(CR) to CRT is essential for a good prognosis, potential bio-
markers predictive of CR were explored. Methods: Endo-
scopic tumor biopsies were obtained from 41 patients with
stage lI-1ll esophageal squamous cell carcinoma before 5-
fluorouracil/cisplatin-based definitive CRT. cDNA was de-
rived from RNA isolated from microdissected tumor cells.
mRNA expression levels of 10 genes involved in CRT or tumor
biology were measured using quantitative real-time RT-PCR.
Results: Expression levels of orotate phosphoribosyltrans-
ferase (OPRT) and dihydrofolate reductase mRNA were sig-
nificantly higher in the CR group compared with the non-CR
group (p = 0.0206 and 0.0191, respectively). Matrix metallo-
proteinase 9 mRNA expression was significantly lower in the
CR group (p = 0.0436). CR rates were significantly higher in
patients with node-negative disease and high expression

levels of OPRT and dihydrofolate reductase genes (p =
0.0448, 0.0104 and 0.0104, respectively). No significant dif-
ference in CR rates was observed for other variables. Muliti-
variate analysis revealed that high OPRT gene expression
was an independent predictive factor of CR (p = 0.0192). It
was also significantly associated with good prognosis (p =
0.0450). Conclusion: High OPRT gene expression may be a
predictive factor of CR to 5-fluorouracil/cisplatin-based CRT
in esophageal cancer. Copyright © 2009 S. Karger AG, Basel

introduction

Esophageal cancer is one of the most lethal gastroin-
testinal neoplasms: annually, it causes >10,000 deaths in
Japan [1] and >300,000 deaths worldwide [2]. Although
radical surgery is historically the standard treatment for
locally advanced squamous cell carcinoma of the esopha-
gus, multimodal treatments are increasingly being em-
ployed to improve survival. Definitive chemoradiothera-
py (CRT) has been reported to have curative potential
and appears to be as effective as esophagectomy for lo-
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cally advanced esophageal cancer [3, 4]. In the Radiation
Therapy Oncology Group 85-01 randomized trial, defin-
itive CRT consisting of 5-fluorouracil (5-FU) plus cispla-
tin (CDDP) with concurrent radiation in patients with
locally advanced esophageal cancer resulted in a 26% 5-
year survival rate, while no patients treated with radio-
therapy alone survived for 5 years [5]. Recent studies have
reported that the survival rates associated with CRT and
CRT followed by surgery are equivalent in patients with
locally advanced squamous cell carcinoma of the esopha-
gus, particularly in patients who responded to CRT [6, 7].

Little survival benefit has been observed in association

with additional surgery after CRT in such patients. Fur-
thermore, complete response (GR) to CRT is essential for
a good prognosis (8, 9].

Advances in molecular pharmacology have refined
our understanding of the mechanisms of action of cancer
drugs and resistance to chemotherapy. Several molecular
markers have been investigated as predictors of response
to anticancer drugs as well as prognosis, including thy-
midylate synthase (TS), the target enzyme of 5-FU; thy-
midine phosphorylase (TP) and orotate phosphoribosyl-
transferase (OPRT), which phosphorylate and activate
5-FU, respectively; dihydropyrimidine dehydrogenase
(DPD), which inactivates 5-FU; methylenetetrahydrofo-
late reductase (MTHFR) and dihydrofolate reductase
(DHEFR), inhibitors of TS in the folic acid metabolic path-
way; excision repair cross-complementing 1 (ERCC1)
gene, a marker for nucleoside excision repair deficiency
and resistance to platinum drugs; vascular endothelial
growth factor (VEGF), a potent angiogenic factor; epi-
dermal growth factor receptor (EGFR), a growth factor
receptor; and matrix metalloproteinase 9 (MMP-9), the
type IV collagenase.

The significance of these biomarkers in CRT for squa-
mous cell carcinoma of the esophagus is currently un-
clear. In this study, we used quantitative real-time reverse
transcription PCR to measure biomarker expression lev-
els in pretreatment endoscopic esophageal tumor biopsy
specimens from patients who were treated with 5-FU/
CDDP-based definitive concurrent CRT. The relation-
ships between biomarker expression and clinical out-
come were also analyzed.

Materials and Methods

Patients

A total of 62 patients with locally advanced esophageal cancer
underwent 5-FU/CDDP-based definitive concurrent CRT be-
tween April 1999 and December 2005 at the National Hospital

High OPRT Expression in Esophageal
Cancer

Organization Shikoku Cancer Center. Of these patients, 41 were
selected for study inclusion based on the following criteria: (1)
histologically proven squamous cell carcinoma of the esophagus;
(2) clinical stage IT or I1I disease according to the criteria of the
tumor-node-metastasis classification of the International Union
Against Cancer; (3) Eastern Cooperative Oncology Group perfor-
mance status 0-2; (4) available pretreatment tumor specimens ob-
tained by endoscopic biopsy; (5) no prior chemotherapy, radio-
therapy or surgery; (6) no other active malignancies; and (7) con-
firmed tumor response. The study protocol conformed to the
ethical guidelines of the Declaration of Helsinki, and this study
was approved by the Institutional Review Board of the National
Hospital Organization Shikoku Cancer Center.

Treatment Schedule

Patients were treated with 1 of 2 CRT regimens: prior to Janu-
ary 2005, 26 patients (63.4%) were treated according to treatment
schedule A, while the remaining 15 patients (36.6%) were treated
according to treatment schedule B (described below). All patients
received external beam radiotherapy using 10 MV X-rays with an
opposed 2-portal technique. The initial treatment volume includ-
ed the primary tumor with proximal and distal margins of 3.0 cm
and a radial margin of 1.0-1.5 cm, as well as enlarged lymph
nodes. Treatment schedule A consisted of a continuous infusion
of 5-FU 400 mg/m?/day on days 1-5 and 8-12 combined with
CDDP 40 mg/m? on days 1 and 8; concurrent radiotherapy at
2 Gy/day was given on weekdays (days 1-5, 8-12 and 15-19), with
a 2-week break after cumulative irradiation of 30 Gy, and was re-
started on day 36 at the same schedule. The total radiation dose
was 60 Gy. Treatment schedule B consisted of continuousinfusion
of 5-FU 700 mg/m?/day on days 1-4 and 29-32 combined with
CDDP 70 mg/m? on days 1 and 29; concurrent radiotherapy was
given at 2 Gy/day on weekdays (days 1-5, 8-12, 15-19, 2226, 29-
33 and 36-40). The total radiation dose was 60 Gy. Additional
chemotherapy, consisting of continuous infusion of 5-FU 800
mg/m?*/day on days 1-5 combined with CDDP 80 mg/m?” on day
1, was administered 2 times every 4 weeks in patients who showed
any response other than definite progression to CRT. Additional
chemotherapy courses, limited to a total of 4 courses, were op-
tional.

Definition of CR

The first evaluation consisted of computed tomography (CT)
scanning and esophagoscopy and was performed 1 month after
concurrent CRT. Responses were evaluated every 2 or 3 months
during the first year and every 6 months thereafter. CR was de-
termined when all visible tumors, including ulcerations, disap-
peared endoscopically for more than 4 weeks, accompanied by
negative biopsy results, and when metastatic lymph nodes also
disappeared by CT scanning, according to the World Health Or-
ganization response criteria for measurable disease.

Laboratory Methods :

For histological diagnosis, representative sections were stained
with hematoxylin and eosin using standard methods, Prior to mi-
crodissection, 10-pwm-thick sections were deparaffinized and
stained with nuclear fast red (American Master Tech Scientific,
Lodi, Calif., USA). Sections of interest were selectively isolated by
laser capture microdissection (PALM Microsystem, Leica, Wetz-
lar, Germany), according to standard procedures [10]. Dissected
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Table 1. Primer and probe sequences

Gene Forward primer (5'-3") Reverse primer (5'-3') TaqMan probe (5'-3')

TS GCCTCGGTGTGCCTTTCA CCCGTGATGTGCGCAAT TCGCCAGCTACGCCCTGCTCA

TP CCTGCGGACGGAATCCT GCTGTGATGAGTGGCAGGCT CAGCCAGAGATGTGACAGCCACCGT
DPD AGGACGCAAGGAGGGTTTG GTCCGCCGAGTCCTTACTGA CAGTGCCTACAGTCTCGAGTCTGCCAGTG
OPRT TAGTGTTTTGGAAACTGTTGAGGTT CTTGCCTCCCTGCTCTCTGT TGGCATCAGTGACCTTCAAGCCCTCCT
MTHFR CGGGTTAATTACCACCTTGTCAA GCATTCGGCTGCAGTTCA TGAAGGGTGAAAACATCACCAATGCCC
DHFR GTCCTCCCGCTGCTGTCA GCCGATGCCCATGTTCTG TTCGCTAAACTGCATCGTCGCTGTGTC
ERCC1 GGGAATTTGGCGACGTAATTC GCGGAGGCTGAGGAACAG. CACAGGTGCTCTGGCCCAGCACATA
VEGF AGTGGTCCCAGGCTGCAC TCCATGAACTTCACCACTTCGT TGATTCTGCCCTCCTCCTTCTGCCAT
EGFR TGCGTCTCTTGCCGC?AAT GGCTCACCCTCCAGAAGGTT ACGCATTCCCTGCCTCGGCTG

MMP-9 TGGAGACCTGAGAACCAATCT CACCCGAGTGTAACCATAGC TCTGCCAGCTGCCTGTCGGT

B-Actin GAGCGCGGCTACAGCTT TCCTTAATGTCACGCACGATTT ACCACCACGGCCGAGCGG

tissue particles were transferred to a reaction tube containing 400
wl RNA lysis buffer. Samples were homogenized and heated at
92°C for 30 min. Fifty microliters of 2 M sodium acetate (pH 4.0)
were then added, followed by 600 pl freshly prepared phenol/
chloroform/isoamyl alcohol (250:50:1). Tubes were placed on ice
for 15 min and then centrifuged at 13,000 rpm for 8 min in a
chilled (8°C) centrifuge. The upper aqueous phase was carefully
removed. Glycogen (10 pl) and isopropanol (300-400 ) were
then added. Tubes were chilled at -20°C for 30-45 min to pre-
cipitate RNA. Samples were then centrifuged at 13,000 rpm for
7 min in a chilled (8°C) centrifuge. The supernatant was poured
off and 500 .l 75% ethanol was added. The tubes were again cen-
trifuged at 13,000 rpm for 6 min in a chilled (8°C) centrifuge. The
supernatant was then carefully poured off so as not to disturb the
RNA pellet. The remaining ethanol was removed, and samples
were air dried for 15 min. Pellets were resuspended in 50 ul 5 mM
Tris (pH 8.0). Finally, cDNA was prepared as described by Lord et
al. [11].

Quantification of the 10 genes of interest and an internal refer-
ence gene (B-actin) was performed with a fluorescence-based,
real-time detection system (ABI PRISM 7900 Sequence Detection
System, TagMan®; Perkin-Elmer Applied Biosystems, Foster City,
Calif,, USA) using the standard curve method. The PCR reaction
mixture consisted of 1,200 nM of each primer, 200 nM probe, 0.4
units AmpliTaq gold polymerase, 200 nM of each dATP, dCTP,
dGTP and dTTP, 3.5 mM MgCl,, and 1 X TagMan buffer A con-
taining a reference dye. The final reaction volume was 20 pl (all
reagents from Perkin-Elmer Applied Biosystems). The following
cycling conditions were used: 50°C for 2 min and 95°C for 10 min,
followed by 46 cycles of 95°C for 15 s and 60°C for 1 min. Primers
and probes used are listed in table 1. Gene expression values (rel-
ative mRNA levels) are expressed as ratios (differences between
Ct values) between the gene of interest and the internal reference
gene (B-actin).

Statistical Analysis

The Spearman’s rank correlation was used to evaluate correla-
tions among measured gene expression levels. Using the Mann-
Whitney U test, nRNA expression levels were compared between
the CR and non-CR groups. To stratify patients into high and low
gene expression groups, median mRNA expression levels were
used as cutoff values. Associations between clinical variables and

Oncology 2009;76:342-349

CR, and between gene expression status and CR, were evaluated
using the two-sided Fisher’s exact test for significance. In the mul-
tivariate analysis, logistic regression analysis was used to evaluate
predictive factors of CR. Survival curves were generated using the
Kaplan-Meier method, and statistical differences between curves
were calculated using the log-rank test. The Cox proportional
hazards model was used to evaluate the prognostic importance on
survival. The significance level was established at p < 0.05. All
analyses were performed using SPSS software (version 11.5]; SPSS
Inc., Tokyo, Japan).

Results

Patient Characteristics

Patient characteristics are summarized in table 2. The
median age was 66 years (range 54-78), and the majority
(97.6%) of patients were males. The tumor location distri-
bution was typical for squamous cell carcinoma of the
esophagus in Japan. The median longest tumor diameter
was 6.8 cm (range 1.3-20). With respect to TNM staging,
18 patients (43.9%) had T3 disease and 15 patients (36.6%)
had T4 disease, while 34 patients (82.9%) were node pos-
itive. Twelve patients (29.3%) had clinical stage IT disease,
and the remaining 29 patients (70.7%) had clinical stage
III disease. Thirty-nine patients (95.1%) completed 5-FU/
CDDP-based definitive concurrent CRT with a total ra-
diation dose of 60 Gy, while the remaining 2 patients re-
ceived 30 and 50 Gy, respectively. During treatment, 8
patients required dose reduction. According to the eval-
uation criteria described above, 20 patients (48.8%)
achieved CR and were classified as the CR group. A total
of 10 out of 20 patients who received 2 additional chemo-
therapy courses and 5 out of 7 patients who received 1
additional chemotherapy course achieved a CR.

Kajiwara/Nishina/Hyodo/Moriwaki/
Endo/Nasu/Hori/Matsuura/Hiasa/Onji
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Table 2. Patient characteristics

Table 3. Gene expression in the CR and non-CR groups

Patients 41
Age, years

Median 66

Range 54-78
Gender

Male 40

Female 1
ECOG PS

0 23

1 15

2 3
Tumor location

Upper 14

Middle 20

Lower 7
Tumor size (longest diameter), cm

Median 6.8

Range : 1.3-20
T stage

T1 3

T2 5

T3 18

T4 15
N stage ,

NO 7

N1 34
Clinical stage (UICC)

i 12

Ji i 29

ECOG PS = Eastern Cooperative Oncology Group perfor-
mance status; UICC = International Union Against Cancer.

Gene Expression in the CR and Non-CR Groups

Evaluation of all markers could not be completed for
every sample due to a limited amount of tumor tissue
available in the original endoscopic biopsy specimens.
Expression of TS, TP, OPRT, DHFR, VEGF and MMP-9
mRNA was detected in 40 samples, while expression of
DPD, MTHEFR, ERCC1 and EGFR mRNA was detected
in all 41 samples.

mRNA expression levels are listed in table 3. Signifi-
cant (p < 0.001) correlations were observed between TS
and OPRT, TS and DHFR, TP and MTHFR, DPD and
MTHFR, OPRT and DHFR, and MTHFR and ERCC1
mRNA expression levels (Spearman’s rank correlation
coefficient = 0.566, 0.741, 0.559, 0.562, 0.745 and 0.610,
respectively). OPRT and DHFR mRNA expression levels
were significantly higher in the CR group than in the
non-CR group (p = 0.0206 and 0.0191, respectively).
MMP-9 mRNA expression was significantly lower in the

High OPRT Expression in Esophageal
Cancer

Gene Median mRNA p value?

expression levels

CR (n =20) non-CR(n=21)
TS 4.18 (1.57-19.0)! 3.18 (1.51-11.2) 0.273
TP 26.6 (9.51-74.6)} 22.9(7.74-126) 0.409
DPD 1.50 (0.00-5.60) 1.08 (0.278-10.5) 0.0951
OPRT 1.85 (0.898-6.81)!  1.27 (0.537-3.23) 0.0206
MTHEFR 1.46 (0.00-4.64) 1.17 (0.277-5.04) 0.676
DHFR 5.21 (1.42-10.6) 2.51 (0.965-8.99) 0.0191
ERCC1 1.66 (0.817-3.37)  1.66 (0.654-4.16) 0.465
VEGF 6.61 (0.990-19.3)'  4.91 (2.54~13.3) 0.323
EGFR 5.25(2.79-116) 6.31 (2.15-53.3) 0.696
MMP-9 2.06 (0.00-20.1)! 2.88 (0.690-23.2) 0.0436

Figures in parentheses are ranges.
Tn=19.
2 Mann-Whitney U test.

CR group than in the non-CR group (p = 0.0436). No sig-
nificant differences between the CR and non-CR groups
were observed for mRNA expression levels of other mark-
ers.

Univariate Analysis of CR

The associations between clinical variables and CR,
and between gene expression status and CR, are present-
ed in table 4. CR rates were significantly higher in node-
negative (NO) patients and in those patients with high
OPRT and high DHFR gene expression (p = 0.0448,
0.0104 and 0.0104, respectively). No significant difference
in CR rates was observed for other clinical variables and
gene expression status.

Multivariate Analysis for CR

To determine independent predictive factors of CR,
multivariate analysis was performed using the 4 variables
that demonstrated a p value <0.1 in univariate analysis:
N stage and DPD, OPRT and DHFR gene expression.
OPRT gene expression was identified as a significant
variable (odds ratio 21.1; 95% confidence interval 1.64~
270; p = 0.0192).

Survival

The median follow-up duration was 25.5 months
(range 2.50-102). Median overall survival (O8) in the en-
tire patient population was 28.2 months, with a 39.6% 3-
year survival rate. The CR group experienced significant-
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Table 4. Associations between variables and CR

Table 5. Univariate analysis for OS

Variable! Patients CRrate p value?
%

ECOGPS 0 23 56.5

1,2 18 38.9 0.350
N stage NO 7 85.7

N1 34 412 0.0448
Treatment schedule A 26 423

B 15 60.0 0.341
TS gene expression <3.86 20 35.0

>3.86 20 60.0 0.205
DPD gene expression <139 21 333

>1.39 20 65.0 0.0629
OPRT gene expression <158 20 25.0

>1.58 20 70.0 0.0104
DHFR gene expression £3.20 20 25.0

>320 20 70.0 0.0104
MMP-9 gene expression  <2.69 20 60.0

>2.69 20 35.0 0.205

ECOG PS = Eastern Cooperative Oncology Group perfor-
mance status.

! Variables with p values <0.5 are demonstrated.

2 Two-sided Fisher’s exact test.

ly longer OS than the non-CR group (median OS 83.4 vs.
12.6 months; hazard ratio 36.7; 95% confidence interval
7.99-168; p < 0.0001; fig. 1). The univariate analysis for
OS is presented in table 5. High OPRT gene expression
was significantly associated with good OS (median OS
40.9 vs. 15.2 months; p = 0.0450; fig. 2). Other clinical
variables and gene expression status were not associated
with patient prognosis. Multivariate analysis with a Cox
proportional hazards model using the 3 variables with a
p value <0.1 in univariate analysis, TS, OPRT and DHFR
gene expression level, revealed that none of these was an
independent prognostic factor (e.g., OPRT gene expres-
sion; p = 0.340).

Discussion

In this study, we analyzed mRNA expression levels of
various genes that encode proteins involved in 5-FU and
CDDRP activity and those involved in tumor pathogene-
sis, such as growth factors and metalloproteinases, in pri-

Oncology 2009;76:342~349

Prognostic Median  Hazard ratio p value?
factor! 0S
months

Age <65years 255 1.00

265years  40.9 0.672 (0.310-1.46) 0.310
Gender male 28.2 1.00

female 15.2 2.50(0.326-19.1)  0.360
T stage T1-3 28.2 1.00

T4 25.5 1.37(0.618-3.03) 0.437
N stage No 834 1.00

N1 23.5 2.21(0.737-6.61)  0.147
Treatment A 19.8 1.00
schedule B - 0.578 (0.242-1.38) 0.211
TS gene <3.86 16.0 1.00
expression  >3.86 40.9 0.520 (0.237-1.14)  0.0965
TP gene <233 14.3 1.00
expression  >23.3 31.0 0.664 (0.305-1.45) 0.298
DPD gene <139 23.5 1.00
expression  >1.39 31.2 0.583 (0.271-1.26) 0.163
OPRT gene <1.58 15.2 1.00
expression  >1.58 40.9 0.455 (0.207-1.00) 0.0450
DHFR gene <3.20 12.6 1.00
expression >3.20 33.8 0.508 (0.236-1.10) 0.0778
MMP-9 gene <2.69 40.9 1.00
expression  >2.69 23.5 1.73(0.783-3.82) 0.169

Figures in parentheses are 95% confidence intervals.
! Factors with p values <0.5 are demonstrated.
2 Log-rank test.

mary esophageal squamous cell carcinoma tumors. Our
results demonstrate that high OPRT gene expression isan
independent predictor of CR in patients treated with 5-
FU/CDDP-based definitive concurrent CRT.

CR hasbeen reported to be the most important predic-
tive factor of good outcomes in patients with locally ad-
vanced esophageal cancer treated with CRT [8, 9]. There-
fore, we focused on the correlation between CR, which is
the first step to cure, and tumor gene expression. In our
patient cohort, the CR group showed significantly pro-
longed survival compared with that in the non-CR group.
The CR rate and survival period were similar to those re-
ported in previous studies that have evaluated 5-FU/
CDDP-based definitive concurrent CRT [6, 7].
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Fig. 1. Survival curves for the CR and non-CR groups.

5-FU is an antimetabolite that interferes with DNA
and RNA synthesis during cell proliferation. The phos-
phorylation pathway that directly converts 5-FU to 5-flu-
orouridine-5’-monophosphate by OPRT in the presence
of 5-phosphoribosyl-1-pyrophosphate is required for
5-FU activation. 5-Fluorouridine-5’-monophosphate is
further phosphorylated to 5-fluorouridine-5'-diphos-
phate and the active metabolite 5-fluorouridine-5'-tri-
phosphate, thereby causing RNA damage. 5-Fluorouri-
dine-5'-diphosphate is also converted to 5-fluoro-2'-de-
oxyuridine-5'-diphosphate by ribonucleotide reductase.
5-Fluoro-2'-deoxyuridine-5'-diphosphate is phosphory-
lated to the active metabolite 5-fluoro-2'-deoxyuridine-
5'-triphosphate, causing DNA damage, or dephosphory-
lated to 5-fluoro-2'-deoxyuridine-5’-monophosphate, a
potent inhibitor of TS, which is primarily responsible for
cytotoxicity [12]. OPRT is an early key enzyme in this
pathway. The OPRT pathway has béen reported to be in-
volved in 5-FU sensitivity in cultured tumor cell lines
and human tumor xenograft models [13, 14]. High OPRT
gene expression in primary tumors has also been report-
ed to be a predictive factor of good response and progno-
sis in gastric and colorectal cancers treated with fluoro-
pyrimidine-based chemotherapy [15-17]. Furthermore,
5-FU acts as a radiosensitizer, which enhances its ability
to interfere with DNA synthesis [12]. In agreement with
these reports, our results demonstrate that high OPRT
gene expression is associated with the efficacy of 5-FU
combined with radiation in esophageal cancer. Although
both radiation and CDDP are integral to the efficacy of

High OPRT Expression in Esophageal
Cancer
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Fig. 2. Survival curves for the high and low OPRT expression
groups.

CRT in esophageal cancer, our results suggest that the ef-
fects of 5-FU are also important for achieving CR. The
Cox proportional hazards model did not identify any
variables as significant prognostic factors, and OPRT
gene expression was the only parameter that showed a
significant survival difference in univariate analysis.
These results may be explained by the inadequate statisti-
cal power of this study due to the small sample size. Sev-
eral studies have reported that TS, TP, ERCC1 and VEGF
are significantly associated with response and prognosis
in esophageal cancer patients treated with 5-FU/CDDP-
based CRT [18-21]. However, we did not observe any as-
sociations between expression of these biomarkers and
CR or prognosis. These conflicting results are most like-
ly the result of the different sample sizes, patient back-
grounds and measurement methods in the different stud-
ies.

DHEFR, which plays a key role in folate metabolism,
converts intracellular inactive dihydrofolate to active tet-
rahydrofolate; this activity is crucial to the antitumor ac-
tivity of 5-FU. We previously reported that DHFR might
be a candidate biomarker for predicting response to S-1
(an oral DPD inhibitory fluoropyrimidine) monotherapy
in patients with advanced gastric cancer [22]. Although
the CR rate in the present study was significantly higher
in the high DHFR group, DHFR gene expression was not
identified as an independent predictive factor in the mul-
tivariate analysis. This discrepancy may be due to the dif-
ferent drugs (S-1 is a potent DPD inhibitor) and different
tumor origins in the 2 studies. Further analysis is re-
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quired to confirm the clinical implication of DHFR in
esophageal cancer.

Our study has some limitations. First, the original en-
doscopic biopsy specimens were relatively small, and
their gene expression levels may not have been represen-
tative of the entire tumor due to intratumor heterogene-
ity. However, it has been reported that biopsy material
frequently yields a representative genetic expression pro-
file of the total tumor tissue 23], and biopsy specimens
are the only tissue samples that are available and conve-
nient for this type of study. The second limitation of this
study was that we were not able to measure all of the pos-
sible predictive markers that have been previously report-
ed, such as CDDP resistance and expression of radiation
sensitivity-related enzymes such as glutathione S-trans-
ferase ; apoptosis-related proteins such as p53, bcl-2,
bax, survivin and cyclooxygenase-2; cell cycle regulatory
proteins such as cyclin D1; and tumor proliferation-re-
lated proteins such as Ki-67 and nuclear factor kB [18,
24-30). A final possible limitation is that 2 different treat-
ment schedules were used: split-course CRT (treatment
schedule A) and protracted CRT (treatment schedule B).
It has been reported that in resectable locally advanced
esophageal carcinoma, protracted CRT significantly im-
proves local control compared with split-course CRT.
However, no significant differences in response rate or
OS were observed between patients undergoing these 2
treatment schedules [31]. In our study, the CR rate was
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An Attitude Survey for the Generai Public and Medical

Doctors Concerning Gathering a Family History and

Genetic Counseling Service

Junichirou Nasu ™ **, Haruko Morita®, Miho Inoue®,

Kaori Tadokoro™, Syozo Osumi®, Yoshiro Kubo®,

Kenjiro Aogi*, Masahito Tanimizu”

* Familial Tumor Counseling Service, National Hospital

Organization Shikoku Cancer Center

** Department of Gastroenterology. National Hospital
Organization Shikoku Cancer Center

We are systematically collecting the family histories of

cancer patients upon admission. Members of the familial
tumor counseling service select patients with familial
tumors to receive genetic counseling. An attitude survey
was conducted among the general public and medical
doctors concerning the collecting of family histories. As a
result of analysis of the questionnaires set up in a web
page for the general public some people felt an
interrogative and disagreeable sensation when they were
asked about their family history. Most people wanted to
undergo genetic testing for cancer, or wanted to do it
depending on the terms of testing. If a genetic test was
positive, many people answered that they would inform
their spouses, parents, and friends of the test results, but
this tendency was weak for their parents-in-law or
grandparents. The result of questionnaires administered
to medical doctors showed that a small number of patients
refused to complete the survey about the family history
and a small number of doctors had felt a sense of guilt
when surveying for the family history. This is a small pilot
survey and does not necessarily represent the general
population. A more discreet analysis is therefore required.
Key words familial tumor, family history,
questionnaire, web, genetic testing

(J Fam Tumor 2009 ; 9: 17-23)
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#£1 ESDAMITLASHERBBIAOREER

Elderly group Non-elderly group Pvalue

Number of patients 53 91
Mean age (years) 78.2+3.8 64.7%£7.4
Male : Female 34:19 74:17
Mean size of the lesion (mm) 12.2 13 NS
Frequency of the underlying disease (%) 57 33 <0.05

heart disease 1.9 5.5

hypertension 28 7.7

respiratory disease 7.5 2.2

liver disease 7.5 5.5

diabetes mellitus 94 14

other disease (cerebral infarction etc.) 9.4 5.5
Frequency of the anticoagulant therapy (%) 11 8.8 NS

ESD : endoscopic mucosal dissection, NS ! not significant

(ko & ) 31

F2 ESDERITLASHERMABY ADEEKE

Elderly group Non-elderly group  Pvalue

Mean age (years) 78.2:+3.8 64.7+7.4
One-piece resection rate (%) 96 92 NS
Complete resection rate (%) 81 82 NS
Size of the lesion (mm) 12.2 13.0 NS
Operation time {min) 67449 7758 NS
Frequency of the oxygen therapy (%) 13 14 NS
Frequency of the use of depressor (%) 17 23 NS
Frequency of the use of pressor(%) 1.9 1.1 NS
Amount of the use of pethidine hydrochloride (mg)  20.4£10.7 23.8+9.5 NS
Amount of the use of midazolam (mg) 2.0+1.3 3.1+14 NS
Complications

Rate of bleeding (%) 43 43 NS

Rate of perforation( %) 1.9 11 NS
Depth of invasion (mucosa/submucosa) 47/6 83/8

ESD : endoscopic mucosal dissection, NS ! not significant
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TEDEILBN BT ALFREOESIT
HEF L, & TR A Tidbevacizumab X
cetuximab 7z & DG FIEMZRA OB LE, Z=%)
TII50%E1H8, AT 2 ERRIGEL T
B, BAGAiLEEEICMA A I LN TELKRE
HABEZTIFFOLFOXEE: $ 7-13FOLFIRIFEIC

bevacizumab % T 2 DA FEEEREE L ST

5. LaL, BREICHT A EEREII VS,
20084 M National Comprehensive Cancer Net-
work (NCCN) guideline T35 /7 2 b3 M T

(CHe & b 51 RYE)

BN TELRVWKEPABREICHERIND
L ¥ 4 v & L T54luorouracil (5-FU) /leucovorin
(LV) & 5\ 35-FU/LV +bevacizumab’H T H 1
Twh, BOBRERECIHAAZ LN TES

L hOFERHEENEIL R <, performance status

(PS) 7z &h HEFI T L AZHIET L T 2 OPER
TH5. _
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FNoPELHEIZIQOLEET I EH I &
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